e

EP 0031647 A1

rropéisches Pateniézmt

0’ European Patent Office @

Office curopéen des brevets

Publication number: 0 03 'ﬁ 647
A1

@ EUROPEAN PATENT APPLICATION

@ Application number: 80304162.3 @

@ Date of filing: 20.11.80

nt.cl2: G11 C 19/08

@ Priority: 10.12.79 US 102096 @

@ Date of publication of application: 08.07.81 @
Bulletin 81/27

Designated Contracting States: DE FR GB

Applicant: CONTROL DATA CORPORATION, 8100-34th
Avenue South, Minneapolis Minnesota 55440 (US)

Inventor: Jallen, Gale Allen, 1854 Alameda Street,
Roseviile Minnesota 55113 (US)

Representative: Caro, William Egerton et al, J. MILLER &
CO. Lincoin House 296-302 High Holborn, London
WC1V 7JH (GB)

&) Bubble memory structure.

@ A bubble memory structure includes a magnetic field
shield (24, 34), a bubble memory chip (30, 42) within said
shield means; means (28, 40) for generating a rotating
magnetic field in the vicinity of said bubble memory chip;
and a permanent magnet (26, 38) so shaped as to produce -
a bias magnetic field which is substantially uniform over
the antire bubbie memory chip.
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"BUBBLE MEMORY STRUCTURE"

This invention relates to bubble memory structures.

According to one aspect of the present invention, there is
provided a bubble memory structure including: a magnetic field
shielding means; a bubble memory chip within said shield means;
means for generating a rotating magnetic field in the vicinity
of said bubble memory chip; and characterised by permanent
magnet means so shaped as to produce a bias magnetic field
which is substantially uniform over the entire bubble

memory chip.

In one embodiment, said permanent lagnet means is a permanent

magnet which is thicker in a central region disposed
adjacent said bubble memory chip than in regions disposed
adjacent to the edges of said chip.

In another embodiment, said permanent magnet means is a
permanent magnet of substantially constant thickness and
contoured to be closer to said bubble memory chip at a
central area than in regions disposed adjacent to the edges
of the chip.

The permanent magnet means may be made of a ceramic
material such as barium ferrite ceramic.

The perﬁanent magnet means may comprise two similarly
shaped permanent magnet means disposed on opposite sides of

said bubble memory chip.

The invention is illustrated, merely by way of example, in
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the accompanying drawings in which:-

Figure 1 is a cross-section of a known bubble memory
structure;

Figure 2 is a partial cross-sectional view of one .
embodiment of a bubble memory structure according to the
present invention; and

Figure 3 is a partial cross-sectional view of anotherxr
embodiment of a bubble memory structure according to the
present invention.

Referring now to Figure 1, a known bubble memory
structure 10 has a shield 12. Within the shield 12 are two
permanent magnets 14. A levelling or smoothing plate 16 is
disposed adjacent each magnet and adjacent each plate 16 there
is a field coil 18. A bubble memory chip 20 (shown
diagramatically) is provided in the centre of the bubble
memory structure 10 between the field coils 18. The magnets
14 are planar. The plates 16 are of a high permeability
material to help level the loss of flux density normally
occuring in the central area of the magnets. These plates 16
are usually adjacent to the respective field coils 18. Since
the field coils operate at a frequency of the order of 100 to
400 kHz, high eddy current and hysteresis losses can occur if
the plates 16 are not formed of low loss materials such as
linear ferrite.

The magnetic flux in the central area of the bubble
memory structure of Figure 1 is reduced by so-called "self-
demagnetizing forces". It is possible to offset the effects
of the self-demagnetizing forces by increasing the magnetic
forces in the central area of the plates 16. One way of

increasing the magnetic force of a magnet is to increase its
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"length" which corresponds to an increase in its thickness
Generally, the amount of magnetic material comprising a
magnet is increased to increase magnetic flux.

Figure 2 shows an embodiment of a bubble memory structure
22 according to the present invention in which the magnetic
forces are of relatively increased strength in its central
area as a result of increasing its "length" or effective
thickness. Thus, the bubble memory structure 22 has a shield
device 24, a contoured permanent magnet 26, a field coil 28 for
generating a rotating magnetic field and a bubble memory
chip 30. Since the bubble memory structure is symmetrical
about the bubble memory chip 30, it is only partially shown.
The magnet 26 is preferably made of low permeability material
having a high electrical resistance, such as a ceramic
material., More particularly, the magnet may be made of a
barium ferrite ceramic. The magnet 26 may be formed in any
of a variety of known ways with the appropriate materials.
The magnet 26 has its thickness, and therefore its strength,
increased at edges A to offset the effect of fringe magnetic
fields. This fringe edge effect needs to be offset only if the
ultimate size of the magnet must be reduced for the bubble
memory chip 30. Further, at the central area B of the magnet,
the thickness of the magnet is increased to offset the self-
demagnetization forces which occurs as a result of a comparatively
high area-to-length ratio. This local variation in magnetic
flux density creates a uniform field at the bubble chip.

Referring now to Figure 3, another embodiment of a
bubble memory structure 32 according to the present invention
is shown. As before, a shield 34 surrounds a field coil 40
and a bubble memory chip 42. A filler plate 36 is providea
immediately internally of the shield 34 and is of an
appropriate shape to hold a magnet 38. The actual thickness
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of the magnet 38 is uniform whereas the thickness of the
magnet 26 as shown in Figure 2 is non-uniform. BHowever, the
effective thickness of the magnet 38 is varied. The required
variation of the magnetic flux density at the bubble memory
chip 42 shown in Figure 3 to compensate for self demagnetizing
forces, is produced as a result of the spacing between the
magnet and the chip. Thus, the plate 36 causes the magnet
38 to have a very small air gap in the central region
where the magnet produces the weakest magnetic field.
Although the air gap in Figure 3 is only represented
diagramatically, the actual gap being much smaller than that
represented, the principle is that the effect of the magnetic
field is enhanced where the magnet itself is weakest by
establishing a greater effective thickness by having a
shorter effective magnetic flux path.

Further variations of the embodiment shown in Figure 3
involves shaping the shield 34 in a contoured fashion to
eliminate the plate 36.
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CLAIMS

1. A bubble memory structure including a magnetic field
shielding means (24,34); a bubble memory chip (30,42)
within said shield means; means (28,40) for generating a
rotating magnetic field in the vicinity of said bubble

memory chip; and characterised by permanent magnet means
(26,38) so shaped as to produce a bias magnetic field which

is substantially uniform over the entire bubble memory chip.
2. A structure as claimed in claim 1 characterised in that
said permanent magnet means is a permanent magnet (26) which
is thicker in a central region disposed adjacent said bubble
memory chip than in regions disposed adjacent to the edges of
said chip.

3. A structure is claimed in claim 1 characterised in that
said permanet magnet means is a permanent magnet (38) of
substantially constant thickness and contoured to be closer to
said bubble memory chip at a central area than in regions
disposed adjacent to the edges of the chip.

4, A structure as claimed in any preceding claim characterized
in that the permanent magnetic means (26,38) are made of a
ceramic material.

5. A structure as claimed in any preceding claim
characterized in that the permanent magnetic means (26,38)

are made of a barium ferrite ceramic.

6. A structure as claimed in any preceding claim
characterized in that the perménent magnetic means (26,38)
comprises two similarly shaped permanent magnet means disposed

on opposite sides of said bubble memory chip.
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